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Population density of the Virginia opossum (Didelphis virginiana) and associations of 
occurrence and density with selected habitat variables were studied at Meeman 
Biological Station from 2000-2006 and 2008-2010.  Mark/recapture techniques were 
utilized to estimate density.  Associations of density to habitat variables were assessed 
using a geographic information system. Density ranged from 1 Virginia opossum per 9.5 
ha to 1 per 3.5 ha with a mean of 1 per 6.9 ha.  Average precipitation the year prior was 
significantly correlated with density.  Winter and spring precipitation significantly 
correlated with same-year density.  Fall precipitation significantly correlated with 
following-year density.  There were no correlations between temperature and density.  
Distance to nearest field and nearest building and length of forest/field edge within a 75-
meter perimeter were significantly correlated with capture success.  Captures on ridges 
were significantly fewer than on slopes or in hollows, and there was no interaction 
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MATERIALS AND METHODS 
Study site.—This study was conducted at the Meeman Biological Station (= Station; 
35.362027, -90.018185), which was owned by the state of Tennessee and operated by 
The University of Memphis.  The site was located in southwestern Tennessee, Shelby 
County, approximately 17.4 km north of the City of Memphis and about 3.0 km east of 
the Mississippi River.  Total area of the site was approximately 252 hectares, and 
topography was characterized by gently sloping hills and, in places, the steeper terrain of 
the Third Chickasaw Bluff.  The Station consisted of a variety of habitats that included 
upland hardwood forest, bottomland forest associated with floodplains and minor 
tributaries of the Mississippi River, old fields, and fields covered with kudzu.  Multiple 
water sources on or near the study area included several small ponds and streams, both 
temporary and permanent, originating from the Chickasaw Bluff.  Poor soil drainage 
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allowed for areas of standing water in the bottomlands in every season except summer.  
Hunting was illegal on the study area but was permitted on the surrounding private lands 
as well as the adjacent Shelby Forest Wildlife Management Area during officially 
designated hunting seasons. 
     Much of the upland habitat represents mature forest comprised of beech (Betula spp.), 
oak (Quercus spp.), and hickory (Carya spp).  Less abundant on the site was bottomland 
habitat, which was dominated by elm (Ulmus spp.) and cottonwood (Populus spp.).   
Additionally, maple (Acer spp.), sweet gum (Liquidambar stryaciflua), and yellow poplar 
(Liriodendron tulipifera) were commonly found in all forested areas.  Networks of grape 
(Vitis spp.), kudzu (Pueraria montana), and poison ivy (Toxicodendron radicans) were 
often found within the forest canopies.  Understory consisted primarily of red buckeye 
(Aesculus pavia) and spicebush (Lindera bensoin), and ground cover species included 
blackberry (Rubus allegheniensis), honeysuckle (Lonicera japonica), and green briar 
(Smilax rotundifolia).    
     The region around the study area was composed of scattered single-family housing on 
small acreage, as well as areas of residential suburbs.  Other structures included sheds, 
barns, and detached garages that accompanied many of the residents outside of housing 
developments.  These structures were primarily used for storage of farm equipment, 
vehicles, tools, domesticated animals, and grain or hay. 
Trapping.—Virginia opossums were livetrapped during the winter and early spring 
months of January through March for 2,000 trap nights (1 trap night = 1 trap set for 1 
night).  The site (trapping grid) was operated on select nights during the winters of 2000-
2006 and 2008-2010 for 40 nights per year for a total of about 20,000 trap nights.  
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Specific dates of trapping and location of trapping sites are given in Wolcott (2011).  
Data collected during 2001-2006 were derived from Carver (2009).  Raccoon-size 
Tomahawk (Tomahawk Live Trap Co.; Tomahawk, Wisconsin, USA) and Havahart 
(Woodstream Corporation, Lititz, Pennsylvania, USA) live traps were used.     
     The trapping grid followed a 5 X 10 trap configuration, with traps located 
approximately 150 m apart for a total of 50 traps.  Traps were baited with canned cat 
food.  Upon capture, individuals were often sedated using a ketamine hydrochloride 
(Ketaset; Bristol Laboratories, Syracuse, New York, USA) and acepromazine maleate 
(PromAce; Ayerst Laboratories, New York, New York, USA) mixture at a 1:1 ratio with 
about 0.05 cc of ketamine used per estimated kg of the captured animal.  Some small 
individuals were handled by hand without sedation.     
     Virginia opossums were tagged with numbered rabbit ear tags (National Band and Tag 
Co. Newport, Kentucky, USA) to determine recaptures.  Upon successful sedation, sex 
was determined, and weight and age recorded.  Age was estimated from tooth eruption, 
with total eruption being characterized as an adult and partial eruption as juvenile 
(Gilmore 1943).  After demographic data were recorded, animals were released at the site 
of capture.  Because of the short life span (life expectancy slightly less than 1.3 years), 
demographic features determined one year were considered independent of the following 
year (Petrides 1949; Llewellyn and Dale 1964). 
     Density was calculated for the 10-year period using the program DENSITY (Efford 
2004), which estimates population size for standard mark-recapture models (Otis et al. 
1978).  Density estimates for 2001-2006 were derived from Carver’s (2009) investigation 
at the same location.  An outer boundary was added around the study area one half the 
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mean maximum distance moved by all recaptured individuals following Wilson and 
Anderson (1985) to compensate for any edge effects.  Density estimates were calculated 
for each year and are presented as one opossum per unit area (hectare).  Also, the 
minimum number known alive (MNKA) during each year was calculated and is defined 
as the minimum number of unique individuals known to be alive in the study area during 
a given year.  For more detail relating to estimation of populations of mesopredators, see 
Ladine (1997) and Carver (2009).  
Climate Variables.—Climatic data were obtained from the National Climatic Data 
Center’s National Environmental Satellite, Data, and Information Service and the 
Memphis International Airport.  Monthly-average precipitation and temperature were 
collected from December 1997 to December 2010, and each type of climatic data was 
averaged together for an annual analysis, as well as a seasonal analysis.  Seasons were 
defined as follows: winter, December of the previous year to February of the current year, 
spring, March through May, summer, June through August, and fall, September through 
November.  Both annual and seasonal climates were correlated with density during the 
winter sampling periods for the year of the density estimate, the year prior to the density 
estimate, and 2 years prior to the density estimate.  All statistical analyses were 
conducted using IBM SPSS Statistics 19 (IBM Corporation, Armonk, New York). 
Habitat variables.—A geographic information system (GIS) was developed utilizing 
orthoimagery, digital elevation models, shapefiles, and other data layers obtained from 
the USGS’s National Map Seamless Server.  All GIS analyses were conducted in 
ArcMap 9.3 (Environmental Systems Research Institute Redlands, CA, 2011).  Variables 
were selected with the intention of measuring habitat preferences that were thought to be 
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important for survival, food attainment, and shelter.  Eight of the 10 variables were 
recorded via a Euclidean distance calculator and were measured directly from trap sites to 
the selected habitat variable.  These variables consisted of:  distance to nearest building, 
which was calculated as the distance from a trap site to the nearest nonresidential 
building; distance to nearest dwelling, which was calculated as the distance from a trap 
site to the nearest building with year-round inhabitants; distance to nearest field, which 
was calculated as the distance from a trap site to the nearest field edge; distance to nearest 
intermittent water, which was calculated as the distance from a trap site to the nearest site 
of ephemeral streams that are dry during the summer months; distance to permanent 
water, which was calculated as the distance from a trap site to the nearest permanent 
water source noted as one of the many ponds or lakes in the surrounding region; distance 
to nearest road, which was calculated as the distance from a trap site to the nearest paved 
road; distance to nearest hollow, which was calculated from a digital elevation model 
(DEM) as the distance from a trap site to the nearest low point with no further gradation; 
and distance to nearest ridge, which was calculated from a DEM as the distance from a 
trap site to the nearest high point with no further gradation.  
     Two of the 10 variables were calculated as the total length of a variable found within a 
buffer around each trap site.  These included:  edge length, which was calculated as the 
total length of field edge found within a 75-meter buffer around a trap site, and stream 
length, which was calculated as the total length of stream found within a 75-meter buffer 
around a trap site.  
     Association of occurrence (based on capture success) was analyzed to assess the long-
term use of habitat by the Virginia opossum.  All habitat variables were correlated with 
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the total trap success at each given trap site, which was calculated as the sum of captures 
at each site over the 10-year period.  Raw data for these assessments are given in Wolcott 
(2011). 
Capture distribution.—GIS was utilized to assess the distribution of capture success 
across each trap site utilizing the density function of the spatial analyst extension in 
ArcMap 9.3.  The resultant map allowed for the ability to visualize the estimated effect 
individual trap sites had among all other trap sites in comparison to other data layers in 
the GIS.  Trap sites were also divided into 3 subsets (ridge, n = 14; slope, n = 14; or 
hollow, n = 22) based on their relative location to the topography.  A two-way ANOVA 
was utilized to test for differences of sex and trap location based on summed capture 
success at each trap site over the long-term study.  The interaction between sex and trap 
location was also analyzed based on capture success. 
RESULTS 
General capture results.—During the 10-year study, 265 individual Virginia 
opossums were captured (Table 1).  Opossums were recaptured 397 times, giving a total 
of 662 captures and recaptures during approximately 20,000 trap-nights; results yielded a 
capture success of 3.31%.  Total captures varied among years with a range of total 37 
individuals to 115 individuals.  The average number of captures for the 10-year study was 







TABLE 1.—General trapping results of the Virginia opossum during the winters of 
2000-2006 and 2008-2010 at the Meeman Biological Station in western Tennessee.  
Results include total capture (Total), capture success (Success), minimum number known 
alive (MNKA), density reported as 1 Virginia opossum per unit hectare (Density), total 
number of individuals for each sex (Male/Female), and total number of individuals for 
each age type (Adult/Juvenile). 
 
Year Total Success MNKA Density Male Female Adult Juvenile 
2000 37 0.019 17 9 8 9 13 1 
2001 42 0.021 17 9.1 10 7 9 5 
2002 65 0.033 37 3.5 24 13 23 10 
2003 65 0.033 32 4.9 19 13 32 0 
2004 62 0.031 19 9.5 6 13 19 0 
2005 51 0.026 24 8.9 12 12 20 4 
2006 80 0.040 27 7.9 17 10 22 5 
2008 76 0.038 27 5.4 14 13 25 2 
2009 115 0.058 33 6.2 21 12 33 0 
2010 69 0.035 32 4.7 18 14 30 2 
Range 37 - 115 0.019 - 0.058 17 - 37 3.5 - 9.1 
6 – 
24 
7 - 14 9 - 33 0 - 10 




Density.—Density varied from year to year, with a low density of 1 opossum per 9.5 
ha, a high density of 1 per 3.5 ha, and a mean density over the 10-year study of 1 per 6.9 
ha (Table 1).  Also, total number of unique individuals varied from year to year with a 
low MNKA of 17 and a high of 37 with a mean MNKA over the 10-year study of 26.5 




Association of Density with Climate Variables  
Average precipitation.—Density was found to be significantly correlated with several 
recorded values of precipitation over yearly and seasonal time scales.  Results of the 
correlations for each variable are presented in Table 2.  In regards to the yearly time 
scale, density of the Virginia opossum was found to be correlated with average total 
precipitation for the year prior to sampling (r = -0.648, n = 10, p = 0.043).  Density and 
average precipitation during the year of or 2 years prior to sampling were not 
significantly correlated.  
     When examined seasonally, precipitation in winter, spring, and fall had significant 
correlations to density; precipitation in summer had no correlation with density (Table 2).  
During the winter, density was found to be significantly correlated with average 
precipitation in the same year of sampling (r = -0.727, n = 10, p = 0.017), while there was 
no apparent effect in regards to the year prior or 2 years prior.  Spring months showed a 
similar correlation as winter months with same year sampling demonstrating a significant 
correlation (r = -0.700, n = 10, p = 0.024) and no significant correlations when 
considering same year or 2 years prior to sampling.  Fall seasonality shifted the average 
precipitation correlation that was significant to the year prior (r = -0.642, n = 10, p = 






TABLE 2.—Resulting Pearson correlation coefficients and significance levels from 
correlations between density estimates of the Virginia opossum at the Meeman Biological 
Station, in western Tennessee, during the winters of 2000-2006 and 2008-2010 and 
average annual and seasonal precipitation.  Density estimates were correlated with 
average annual and seasonal precipitation during the same year of the estimate, the year 
prior to the estimate, and 2 years prior to the estimate.  Asterisks denote correlation 
coefficients that are significant at ! = 0.05. 
 
Period  Same year Sig. 1 Year prior Sig. 2 Years prior Sig. 
Annual -0.496 0.145 -0.648* 0.043 0.27 0.45 
Winter -0.727* 0.017 -0.079 0.829 0.576 0.082 
Spring -0.700* 0.024 -0.01 0.979 0.268 0.455 
Summer -0.4 0.251 -0.284 0.426 0.231 0.522 




Average temperature.—Density and average yearly temperature for same year, year 
prior, or 2 years prior to the density estimate were not significantly correlated (Table 3).  








TABLE 3.—Resulting Pearson correlation coefficients and significance levels from 
correlations between density estimates of the Virginia opossum at the Meeman Biological 
Station, in western Tennessee, during the winters of 2000-2006 and 2008-2010 and 
average annual and seasonal temperature.  Density estimates were correlated with 
average annual and seasonal temperature during the same year of the estimate, the year 
prior to the estimate, and 2 years prior to the estimate.  Asterisks denote correlation 
coefficients that are significant at ! = 0.05. 
 
Period  Same year Sig. 1 Year prior Sig. 2 Years prior Sig. 
Annual 0.572 0.084 0.158 0.663 0.089 0.807 
Winter 0.158  0.663 0.340 0.337 0.073 0.842 
Spring 0.396 0.258 0.237 0.510 -0.095 0.795 
Summer -0.107 0.768 -0.104 0.775 -0.295 0.408 




Association of Occurrence with Habitat Variables 
      Three of the 10 habitat variables were found to be significantly correlated with 
capture success when assessed over the 10-year period.  Results of the correlations for 
each variable are presented in Table 4.  The total length of forest/field edge within a 75-
meter perimeter around a trap site was the habitat variable with the highest correlation to 
capture success.  This variable was found to have a significantly negative correlation to 
capture success (r = -0.342, n = 50, p = 0.015).  The distance to nearest building was 
found to be the second most significantly correlated variable with capture success across 
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trap sites; this association was found to be negatively correlated with capture success (r = 
-0.293, n = 50, p = 0.039).  The distance to nearest field was found to have an association 
with capture success across traps with a significant positive correlation (r = 0.282, n = 50, 
p = 0.047). 
TABLE 4.—Resulting Pearson correlation coefficients and significance levels from 
correlations between occurrence of the Virginia opossum (based on capture success) and 
selected habitat variables at the Meeman Biological Station, in western Tennessee, during 
the winters of 2000-2006 and 2008-2010.  Asterisks denote correlation coefficients that 
are significant at ! = 0.05. 
 
Habitat variable  10-year study Sig. 
Distance to nearest building -0.286* 0.044 
Distance to nearest dwelling -0.217 0.131 
Distance to nearest field 0.351* 0.012 
Distance to intermittent water -0.118 0.413 
Distance to permanent water 0.166 0.25 
Distance to nearest road -0.255 0.074 
Distance to nearest hollow -0.105 0.467 
Distance to nearest ridge 0.236 0.099 
Edge length within a 75-meter perimeter -0.315* 0.026 




Capture distribution.—Results of a two-way ANOVA indicated that sex of the 
animal had a significant relationship to capture success (F = 5.51, df. = 1, p = 0.021), 
with males being captured more often than females (male mean = 7.46, female mean = 
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5.67).  Also, trap location was found to have a significant relationship with capture 
success (F = 4.99, df. = 2, p = 0.009).   
    Results from Tukey’s HSD post hoc procedures yielded a significant difference in 
capture success between traps located on a ridge versus traps located on a slope (Q = -
4.253, d = 0.804; ridge mean = 4.82; slope mean = 7.82).  Traps located on a slope had a 
significantly higher capture success of Virginia opossums than traps located on a ridge.  
Additionally, there was a significant difference in capture success between traps which 
were located on a ridge versus traps located in a hollow (Q = -3.575, d = 0.596; ridge 
mean = 4.82; hollow mean = 7.05), with traps located in a hollow having a significantly 
higher capture success than traps located on ridges.  There was no significant difference 
between capture success of traps located in hollows and on slopes (Q = 1.247, d = 3.733).  
The interaction between trap location and sex indicated no significant interaction between 
the two independent variables (F  = 0.208, df  = 2, p = 0.812).  Visual inspection of the 
GIS confirmed that capture frequencies were higher at sites located on slopes and 












FIG. 1.—Map of the Meeman Biological Station, in western Tennessee, 
demonstrating intensity of capture success at each trap site.  Elevation was derived from a 
DEM (digital elevation model) is the bottom layer ranging from low (black) to high 
(white elevations).  Trap intensity was converted to a density function using the spatial 
analyst extension in ArcMap 9.3 and is characterized as low success of trap (green) to 
high success of trap (red).  Other habitat variables (roads, permanent water, intermittent 







General capture results.— Probably because of varying procedures among 
investigations and the many factors (biotic and abiotic) which influence capture of 
Virginia opossums, rates of capture success have not been discussed in detail among the 
many investigations of the species (see Gardner and Sunquist 2003).  However, the 
present investigation, when viewed collectively with previous studies conducted in 
western Tennessee utilizing comparable methodologies and conducted in similar seasons 
as the current study (e.g., Ladine 1997; Kissell and Kennedy 1982; Baldwin 2003;  
Carver 2009), reflect a range of comparable rates of capture.  These rates varied from 
0.019 to 0.058 with a mean of 0.033 (Table 1).  Previous reports placed the known range 
of the rates of capture success for the species in the region to extend from 0.009 (Baldwin 
2003) to 0.025 (Carver 2009).  Success rates in the present study tended to roughly 
follow density (years with higher density had higher rates of capture success; Table 1) as 
might be expected.  For small mammals, capture rates are generally found between 
0.01% and 9.0% (see Wiener and Smith 1972; Woodman et al. 1996; Hopkins and 
Kennedy 2004; LaMountain 2007). 
Density.— Hunsaker (1977) and Gardner and Sunquist (2003) have summarized 
much of the available literature relating to population abundance of Virginia opossums.  
Weckerly et al. (1987) noted that the highest density reported in the literature for D. 
virginiana was one per 0.4 ha (Holmes and Sanderson 1965) and the lowest was zero (a 
spring estimate; Stout and Sonenshine 1974).  They pointed out that estimates of one per 
1.1 ha to 25.9 ha were more typical.  Results of the present study fall toward the high end 
of this range (see Table 1) and support the generalization that populations of Virginia 
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opossums are dynamic and may vary from year to year.  Such results provide a 
benchmark that demonstrates changes in population density of Virginia opossums may 
increase as much as 2.71 times over a 10-year period (see Table 1).  Additionally, 
previous investigations (e.g., Apgar 1934; Stout and Sonenshine 1974) have suggested 
periodicities (noticeable increases in abundance over regular-time intervals) in 
populations of D. virginiana.  Such trends in abundance were not noted in the present 
study (see Table 1).  Variation in density appeared to be irregular (Table 1) and 
associated with climatic and habitat variables, which are discussed in following 
paragraphs. 
Comparisons of estimations of density from the Station during the present 
investigation with those of other studies (e.g., Kissell and Kennedy 1982; Leberg et al. 
1983; Weckerly et al. 1987; Carver 2009) conducted in western Tennessee indicated a 
greater abundance of Virginia opossums at this site than others.  This is likely explained 
by the close proximity of the Station to the floodplain of the Mississippi River and the 
general habitat quality at the site.  Usually, aquatic-associated habitats or bottomland 
hardwood habitats are reported as sustaining greatest abundance of D. virginiana, while 
residential, agricultural, and grassland habitats support lesser densities (Verts 1963; 
Llewelyn and Dale 1964; Blumenthal and Kirkland 1976). 
Seidensticker et al. (1987) suggested that Virginia opossum populations are lowest 
during the winter months when the climate and reduction of food sources are the largest 
limiting factors.  This suggests that the average density for this study is the lowest for the 
yearly population because the trapping occurred during the winter months before the 
breeding season.  While population densities will be higher in the summer months, trap 
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success has been found to decrease for other mesopredator species during these months 
when food availability in the study area increases (Moore and Kennedy, 1985).  
     This long-term study, when compared to previous investigations, demonstrates the 
dynamic nature of Virginia opossum abundance not only spatially throughout their 
geographic range but also temporally.  It appears that both density-dependent and 
density-independent limiting factors must play a role in abundance of this species.  
Density-dependent factors are demonstrated, in this investigation, by the total density 
estimate range of 1 opossum per 9.5 ha to 1 opossum per 3.5 ha being achieved in back to 
back years.  With such high variation from one year to another, factors such as population 
carrying capacity and disease outbreaks must be involved. Potkay (1977) reported many 
bacterial, viral, and parasitic diseases in which Virginia opossums are susceptible. 
Association of density with climate variables.—Density of the Virginia opossum 
appears to be dynamically stochastic with fluctuations among years varying, at times, 
widely.  Many studies have shown that fluctuations in population features within a 
species can be explained through the influence of climate (Lima et al. 2001; Simard et al. 
2010; Pasinelli et al. 2011).  While most studies regarding climatic variables and the 
Virginia opossum seek to explain survivability and energetics within the range of the 
species (Hossler et al. 1994; Kanda 2005; Kanda and Fuller 2004), no previous studies 
have sought to correlate climatic variables with density of the Virginia opossum. 
     The current study found strong correlations between both annual and seasonal 
variations in average precipitation in relation to population density.  Annually, density 
was significantly correlated with the average annual rainfall for the year prior to the 
density estimate.  This type of trend has been noted in several studies as rainfall, in non-
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arid environments, tends to affect food production for the following year which enables 
population increases or decreases depending on food production (Southgate and Masters 
1996).  This significant correlation suggests that as the average, year prior, annual rainfall 
increases that the density estimate for the Virginia opossum will increase.  Increased rain 
in a temperate deciduous forest increases food sources like soft mast from oaks and other 
trees and shrubs as well as invertebrate species that live in intermittent streams 
(Pechmann et al. 1989; Sork et al. 1993; Houle 1999).  Seasonally, winter and spring 
precipitation for the same year directly correlates with density of the species.  This 
correlation suggests that, as average rainfall increases, that density estimates increase 
which may be due to an increase in food availability during the trapping sessions that 
occur within these specific seasons.  Also, rainfall was significantly correlated seasonally 
with density for the fall 1 year prior to the density estimate.  This suggests that an 
increase in fall rainfall encourages survival as the Virginia opossum attempts to consume 
as much food in the fall months to prepare for the coming winter.  
     In the present investigation, average temperature showed no significant correlations 
with density (annually or seasonally).  With a mean winter temperature for the present 
study of 6.6°C (citation) temperature may not have a significant affect on density of 
Virginia opossums in areas where it never gets cold enough to really affect survivability.  
Most studies regarding the Virginia opossum in its northern range suggest that this 
species can survive temperatures less than freezing before survivability becomes a factor 
(Brocke 1970; Tyndale-Biscoe 1976). 
     The shift from December-January onset of breeding in the southern United States to 
January-February at northern latitudes (Gardner and Sunquist 2003) also suggests that 
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temperature during the winter months does not play a major role in survivability. The 
earlier breeding season in the southern states allows for a longer amount of time to 
maturation, which further increases thermoregulatory success at air temperatures as low 
as 5.0° C (Dills 1972; Dills and Manganiello 1973).  Habitat at the Station provides many 
acceptable den sites within which the Virginia opossum is able to effectively wait long 
enough for an extreme cold condition or snow event to end before continuing to forage 
(Baldwin 2003). 
Association of occurrence with habitat variables.—Habitat use by Virginia opossums 
has been a factor studied by previous investigations.  For example, Gardner and Sunquist 
(2003) reported that many studies have shown significant correlations between 
occurrence and specific habitat variables (see also Lay 1942; Reynolds 1945; Sandidge 
1953; Llewellyn and Dale 1964), other studies have shown no relationship between 
occurrence of Virginia opossums and habitat preference (see Kissell and Kennedy 1992).  
Many of these previously mentioned studies have derived their variables from features 
that were deemed as important for food, shelter, and survival.  However, such factors 
have not been tested with occurrence of the Virginia opossum over a period as long as 10 
years.  
     Results of the present investigation indicated that distance to nearest field was 
positively correlated with capture success. This suggests that trap sites located further 
away from fields have a higher capture success than those found in nearer proximity to 
fields.  Most of the field sites at the Station were found in upland habitats, which have 
been commonly associated with lower Virginia opossum occurrence (see Gardner and 
Sunquist 2003).  During the winter months in which this study took place, fields are 
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predominantly barren, offering few food resources and little cover from other predator 
species.  Therefore, occurrence of Virginia opossums in field habitat will likely be 
reduced in winter months. 
     Total length of edge within a 75-meter perimeter around each trap site was negatively 
correlated with capture success.  This suggests that, as the total amount of edge found 
within a 75-meter perimeter around a trap site decreased, the total-capture success tends 
to increase.  Winter et al. (2000) and Blumenthal and Kirkland (1976) showed significant 
correlations to forest/field edges in estimating occurrence of the Virginia opossum and 
suggested that capture success was higher the closer the trap was located to edge habitat.  
Results of the current study differs from those of Winter et al. (2000).  The latter study 
took place at a site composed primarily of tall prairie grass in the summer months, 
whereas, the current study took place in a mainly forested habitat in the winter.  Because 
the Virginia opossum tends to prefer forested habitats (Gardner and Sunquist 2003), it 
would be natural to find the occurrence rate to be higher nearer to forested edges when 
viewed from a prairie perspective.  Also, Winter et al. (2000) suggested that the positive 
edge effect could be due to denning preferences of the Virginia opossum.  Therefore, 
denning behavior could explain the negative correlation with forest/field edge in the 
current study because the Station is comprised mainly of upland and bottomland forest 
habitat, which provided numerous denning sites throughout.  Such situations reduce the 
need for denning along edge habitat (Baldwin 2003).  Blumenthal and Kirkland’s (1976) 
study consisted of a highly fragmented landscape, predominantly consisting of 
agricultural fields.  Again, the predominantly open study area allows Virginia opossums 
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to utilize the edge habitat as a source of food and protection, which increases the 
possibility for an edge effect. 
     Other studies have not found any significant correlations to edge.  For example, Dijak 
and Thompson (2000) found no significant correlation between abundance and edge 
effect in the Virginia opossum.  They did note the species consistently had greater 
visitation rates at scent stations than raccoons or skunks but could not detect treatment 
effects for the Virginia opossum because of the large decreases in the visitation rates 
between years in the forest interior.  Dijak and Thompson (2000) were able to identify an 
edge effect with the raccoon but ultimately could not do the same for the Virginia 
opossum.  
     Distance to nearest building was found to be significantly correlated with occurrence 
of Virginia opossums.  This negative correlation suggests that as the distance to the 
nearest unoccupied building decreases, the capture success increases.  Though not as 
strongly as their mesopredator counterparts (like the raccoon) the Virginia opossum has 
become relatively common in the urban environment (Prange and Gehrt 2004) and, thus, 
has adapted to human interaction.  The Virginia opossum may be using unoccupied 
buildings as sites for food sources (chickens and other common animals may be 
wintering or food is stored for household pets).  Many food-habit studies have been 
completed for the Virginia opossum; chicken, garbage, and other man made materials 
have been fairly common in stomach contents and scat analysis (see Stieglitz and 
Klimstra 1962; Blumenthal and Kirkland 1976; Whitaker et al. 1977).  The current 
investigation demonstrated a significant correlation between buildings and occurrence of 
the Virginia opossum.  This may be due to the division of buildings into residential 
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structures and other non-residential facilities.  These non-residential facilities maintain 
the anthropogenic influences of food storage and insulation from the ambient climate, 
while possibly affording a safer distance from human interaction than a residential 
dwelling would have. 
     Baldwin (2003) noted both seasonal and spatial variation in microhabitat preferences 
of the species.  His study suggested a preference for forest structure such as basal area, 
canopy cover, and tree-stand height to be predictors of occurrence of the Virginia 
opossum, as well as, intermittent water sources.  Also, Kissell (1990) noted water sources 
as an important predictor of occurrence.  Neither of these habitat preferences was found 
to be significantly correlated in the current investigation.  This is possibly due to the fact 
that the previous studies had more focus on forest structure more than the landscape level 
structure of the present study.  The positive correlation of distance to nearest field and the 
negative correlation of edge length, however, suggests a preference for forested habitats, 
which is clearly demonstrated by Baldwin (2003).  
Capture distribution.—Captures of Virginia opossum were assessed to determine if 
occurrence occurred evenly, randomly, or clumped across the Station.  Using a two-way 
ANOVA, significant differences in capture success by sex as well as by trap site were 
identified.  Results indicated that males are captured more than females across the study 
area over the 10-year period, which may suggest differential catchability between the 
sexes.  Differences in trap sites suggest that the heterogeneity of the habitat within the 
Station and the significant correlation with habitat variables may lead to a random or 
clumped distribution.  
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     Visual analysis via a capture distribution density map created in ArcMap 9.3 (see Fig. 
1) suggested that capture distribution was clumped based on preference of specific 
features at the Station rather than random chance with most density being focused on the 
slopes, hollows, and low lying areas.  Post hoc tests confirmed the visual analysis with 
capture success significantly lower than expected on ridges than on slopes and hollows.  
This clumped capture distribution confirms similar studies that have suggested that 
Virginia opossums demonstrate habitat preferences for mesic to hydric areas that are 
generally located in lower elevation areas (Gardner and Sunquist 2003). 
     As discussed previously, western Tennessee has been the site for other investigations 
of the Virginia opossum (see Leberg 1983; Weckerly et al. 1987; Ladine 1997; Baldwin 
2003; Jennings 2007; Carver 2009).  These studies have sought to correlate capture 
success with percent slope with no significant differences found (see Kissell 1990; Carver 
2003).  This study sought to look at topographical use on more of a landscape scale with 
traps based on location along the ridges, slopes, and hollows rather than as a slope 
percentage.  The Station, being located on the Chickasaw Bluff, is located in one of the 






5;;)11%.;%!0.-!B%1;%.,!&25B%H!Baldwin’s analyses consisted of logistic regression 
noting only the presence or absence of the species at a given trap site for analysis.  The 
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current study utilized the total capture success of each trap site to correlate habitat 
variables with occurrence, which may yield different results when seeking to assess 
habitat use of a generalist species.  Baldwin’s study attempted to predict the occurrence 
of the species based off of presence or absence and did so with a relatively high percent 
of sites correctly classified (72%).  This success in classification was achieved only when 
analyzing grids with a decent sample size of sites that had no captures.  The Pearson 
correlation analysis, in this study, ranked trap sites based on total amount of captures, 
allowing for analysis even when most traps had at least one capture; whereas, logistic 
regression analyses found in previous studies could only account for presence or absence 
of the species at each trap site.!
Overall, the present study represents one of the most comprehensive investigations to 
date relating to population density of D. virginiana.  Additionally, it provides the first 
attempt to quantify associations between population density and selected climatic, 
habitat, and landscape variables.  Results provide investigators with an expected range of 
capture success for the taxa and verify the dynamic nature of populations of Virginiana 
opossums.  Additionally, they furnish a benchmark that can be used to gauge future 
changes in population levels that should be useful in evaluating population fluctuations 
and long-term conservation and management planning.  An understanding of population 
density and selected climatic, habitat, and landscape variables should allow predictions to 
future fluctuations in population cycles.  Additional long-term investigations are needed 
in order to more completely understand the processes that affect sustainability of 





1. Capture success of D. virginiana over approximately 20,000 trap nights was 
3.31%. 
2. Average number of captures per year over 10 years was 66.2. 
3. Lowest density determined during the 10-year study was 1 opossum per 9.5 ha; 
highest density was 1 per 3.5 ha; average density was 1 per 6.9 ha. 
4. Total number of unique individuals (MNKA) varied from year to year; range over 
10 years was 17-37, with a mean of 26.5. 
5. Total precipitation (yearly average) during the year prior to sampling was found 
to be significantly correlated with population density. 
6. Precipitation for winter and spring had significant correlations with density when 
examined during the same year. 
7. Precipitation for fall had significant correlation with density of the following year. 
8. There were no correlations between temperature factors and population density. 
9. There were significant correlations between habitat variables and capture success, 
including distance to nearest field, total length of forest/field edge within a 75-
meter perimeter around a trap site, and distance to nearest building. 
10. Males were captured significantly more frequently than females. 
11. Captures of opossums on ridges were significantly less frequent than on slopes or 
hollows, and there were no significant differences between capture success on 
slopes and hollows. 
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FIG. 2.—Map showing the location of the Meeman Biological Station in western 
Tennessee. This site was utilized in a study assessing the ecology of the Virginia 













FIG. 3.—Map of the Meeman Biological Station with selected  habitat variables that 
were utilized in assessing the ecology of the Virginia opossum during 2000-2006 and 
2008-2010 at the Meeman Biological Station. Variables include roads, intermittent water 







FIG. 4.—Map of the Meeman Biological Station demonstrating intensity of capture 
success at each trap site.  The bottom layer is the elevation derived from a DEM (digital 
elevation model), ranging from low elevation (black) to high elevation (white).  Capture 
intensity was converted to a density function using the spatial analyst extension in 
ArcMap 9.3 and is characterized as low success of capture (green) to high success of 
capture (red).  Other habitat variables (roads, permanent water, intermittent water, and 


















TABLE 5.—Coordinates for trap sites (in latitude and longitude) using decimal 
degrees for assessing correlations of capture success for Virginia opossums (Didelphis 
virginiana) and selected habitat variables at the Meeman Biological Station in western 
Tennessee during 2000 – 2006 and 2008 – 2010. 
 
Trap Latitude Longitude Captures 
A1 35.36365 -90.01611 28 
A2 35.36236 -90.01451 9 
A3 35.36224 -90.01292 14 
A4 35.36169 -90.01177 27 
A5 35.36048 -90.01014 1 
A6 35.36004 -90.00876 17 
A7 35.35933 -90.00701 7 
A8 35.35909 -90.00541 18 
A9 35.35814 -90.00386 15 
A10 35.35782 -90.00280 9 
B1 35.36212 -90.01710 16 
B2 35.36130 -90.01540 15 
B3 35.36067 -90.01371 11 
B4 35.35980 -90.01210 21 
B5 35.35963 -90.01069 12 
B6 35.35879 -90.00924 9 
B7 35.35808 -90.00775 0 
B8 35.35748 -90.00618 12 
B9 35.35720 -90.00495 9 
B10 35.35656 -90.00353 0 
! 39 
TABLE 5. – CONTINUED. 
Trap Latitude Longitude Captures 
C1 35.36049 -90.01736 19 
C2 35.36005 -90.01601 13 
C3 35.35980 -90.01477 14 
C4 35.35890 -90.01282 8 
C5 35.35821 -90.01156 13 
C6 35.35766 -90.00977 20 
C7 35.35680 -90.00864 14 
C8 35.35660 -90.00715 9 
C9 35.35597 -90.00552 0 
C10 35.35527 -90.00410 25 
D1 35.35904 -90.01876 9 
D2 35.35877 -90.01681 11 
D3 35.35809 -90.01553 13 
D4 35.35757 -90.01376 15 
D5 35.35694 -90.01274 13 
D6 35.35621 -90.01099 12 
D7 35.35531 -90.00938 23 
D8 35.35489 -90.00781 16 
D9 35.35466 -90.00602 10 
D10 35.35422 -90.00521 11 
 
! 40 
TABLE 5. – CONTINUED. 
 
Trap Latitude Longitude Captures 
E1 35.35816 -90.01949 14 
E2 35.35786 -90.01826 4 
E3 35.35696 -90.01614 10 
E4 35.35627 -90.01489 19 
E5 35.35574 -90.01313 27 
E6 35.35562 -90.01160 11 
E7 35.35453 -90.01009 14 
E8 35.35373 -90.00781 19 
E9 35.35374 -90.00664 10 






















Dates of trapping for Virginia opossums (Didelphis virginiana) at the Meeman Biological 
Station during 2000 – 2006 and 2008 – 2010. 
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Capture history of Virginia opossums at the Meeman Biological Station, Tennessee, 2000-2006 and 2008-2010. 
!
! 53 
TABLE 16.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2000. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 9 10 11 
5 1 21 E3                       
8 21 11 E2                       
12 78 1 E3                       
13 90 29 E7                       
19 97 37 E1                       
23 100 40 D1                       
24 18 10 A1                       
54 58 31 A10                       
59 67 15, 33 A9 A9                     
68 53 17, 25, 34, 37 B2 A1 E1 C1                 
74 73 24 E6                       
76 89 15, 17, 31 D2 D1 E4                   
81 99 8, 17 D1 D1                     
85 9 
11, 15, 17, 18, 20, 21, 22, 26, 
29, 31, 36, 37 
B1 C2 C3 A3 C1 A4 B3 B4 C3 A6 A3 B1 
86 22 21 C2                       
87 80 25, 26, 31, 37 B1 C1 C1 A1                 




TABLE 17.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2001. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 
1401 1432 16, 23 D7 E7     
1414 1484 10, 12 E8 D7     
1415 1477 39 D5      
1416 1459 10 D7      
1422 1499 25 D8      
1423 1493 1, 8, 11, 12, 14 B6 C7 D8 C7 C6  
1427 1454 7 A3      
1442 1497 4, 6, 12 A8 B6 C6    
1443 1411 19 E1      
1445 1421 14, 28, 39 A6 A6 A6    
1461 1491 1, 18, 24, 25, 27, 29 C2 A4 B3 A4 B6 C5 
1468 1480 21, 24 E9 D10     
1469 1456 12, 17, 26, 35 C10 A9 A8 A8   
1489 1470 2, 16, 18 A8 A8 A9    
1490 1467 2, 6, 11 E9 E5 D7    
1498 1428 4, 12, 14, 31 A9 E8 E7 A6   




TABLE 18.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2002. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 
3 14 38 A3       
10 20 33 D7    
11 24 40 D6       
19 21 38 A2    
303 393 1, 6, 34 C2 C1 B3   
304 1000 4 A9    
305 355 5 E1       
306 356 10 C10    
309 1753 16, 33 A7 A7     
310 350 27 A10    
313 388 2, 6 E4 E5     
314 351 22 D9    
315 1701 15, 17, 22, 26 C7 D8 E9 E7 
316 323 9, 29 A9 A8   
318 334 10, 17, 22, 34 B6 A4 B4 B5 
319 360 24 D5    
321 380 6 A4       
322 340 27, 28 E1 D1   
326 387 10, 14, 16 D5 A1 D4   




TABLE 18. – CONTINUED. 
Right Left Occasion Initial 1 2 3 
332 361 10 A10    
341 370 2, 4, 6 A2 A1 C2  
344 394 8 D10    
345 325 3 B4    
349 452 3 E7    
352 1755 3, 11 A4 A8   
353 364 7, 10 E3 D3   
363 398 6 A3    
372 441 8, 12, 18 E4 A7 A9  
374 385 1 A1    
378 389 10 B4    
384 391 2 A10    
424 1732 3, 5, 6 D4 C4 C3  
445 1748 1, 25, 32 A8 B8 C10  
460 1786 1, 3, 15 E8 D9 E7  
1759 307 29 C7    









TABLE 19.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2003. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 
1902 1988 4, 10 B2 B2      
1903 1964 16 A1       
1904 1906 6 D4       
1909 1933 4, 9, 10 E7 E10 C6     
1910 1993 4 C10       
1911 1932 4, 8, 14 C5 B5 C5     
1912 1983 4 B8       
1913 1931 29 A4       
1915 1987 13 E5       
1916 1979 22 B9       
1918 1942 6 A8       
1924 1955 27 E2       
1925 1970 17, 23, 26, 34 D7 D6 E8 D7    
1928 1957 17, 39 A1 A1      
1929 1977 4 A3       
1934 1967 10 A4       
1935 1989 5, 7 E10 E9      
1936 1992 4 D10       
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TABLE 19. – CONTINUED. 
Right Left Occasion Initial 1 2 3 4 5 6 
1937 1961 5 A9       
1939 1947 4, 8 C4 D7      
1940 1951 3, 9, 21, 36 C1 D2 B1 C1    
1941 1974 24, 32 C7 A4      
1944 1990 3, 14 A2 A4      
1949 1953 2, 5, 8, 32 B2 C3 C1 A1    
1954 1963 8, 15, 16, 31, 35 E2 C3 D2 C5 A1   
1958 1995 5, 16 C2 D8      
1959 1998 9 A8       
1960 1985 7 D4       
1962 1984 3, 4, 5, 6, 8, 10, 11 B4 B6 A8 C8 A3 C5 B5 
1966 1973 5 B8       
1975 1991 4, 10, 15 E8 E5 E6     





TABLE 20.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2004. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 9 10 
2001 2010 6, 11, 17, 24, 32, 35, 37 B9 B9 C10 B8 D9 E5 E5     
2003 2005 6, 7, 14, 17, 27, 28, 34 B6 C6 D6 D8 D7 E6 E8     
2011 2045 6 E4           
2017 2072 4, 6, 7, 14, 15, 22, 34 B8 C10 D7 A9 C10 A7 B5     
2026 2030 5, 17 D3 D4          
2031 2070 6 E8           
2035 2062 2, 5, 6, 7, 8, 14, 15, 19, 22, 27, 28 B1 C1 A1 B4 B2 C5 C6 C4 B3 A3 B5 
2055 2077 5 B3           
2081 2088 3, 5, 8, 14, 22, 23, 28, 29, 36 E5 E5 E5 E4 E5 D4 E5 E5 E4   
2091 2097 6, 8, 27, 30 D4 B4 C6 C5        
2601 2603 33 E5           
2606 2608 11, 14 B1 B1          
2610 2612 15 E4           
2624 2689 9 E1           
2627 2670 8 D1           
2631 2699 38 E10           
2637 2681 8, 30, 35 A9 A9 A7         
2663 2685 23, 38 A7 A4          
2669 2680 24, 27 C10 C10          
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TABLE 21.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2005. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 9 
2605 2642 9, 19, 37 B3 C1 Bluff Road        
2607 2679 6, 13, 14, 30 B6 B5 A5 A4       
2609 2691 38 A4          
2611 2613 8 B4          
2614 2674 13 B9          
2615 2667 8, 9, 38 E5 B1 D4        
2618 2682 5, 21 E8 B4         
2620 2645 18, 23 E4 A3         
2623 2661 6 E3          
2626 2632 18 A1          
2633 2684 6 C10          
2634 2656 5, 30 E1 E4         
2635 2695 9 C10          
2636 2641 1, 3, 12, 21, 23, 26, 31, 39 E6 C4 B4 C4 D4 E5 C2 C5   
2638 2666 27 C10          




TABLE 21. – CONTINUED. 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 9 
2644 2678 1 D9          
2647 2688 5 A1          
2648 2668 1, 5, 6, 9, 14, 18, 21, 22, 30, 38 C6 B5 D7 D5 D7 E10 A4 B5 C6 C5 
2654 2690 30 E3          
2658 2692 18 A9          
2665 2676 8, 11 D1 D2         
2672 2687 5 C7          












TABLE 22.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2006. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 
1 1 38 E5        
48 95 15, 20, 28 D7 D7 D3      
80 78 16, 17,32, 35, 38 E5 E5 E5 E5 E6    
90 83 16 E1        
2100 2101 16, 28 D5 C6       
2212 2205 22 A8        
2256 2287 28, 32, 33, 35 A6 A8 A9 A6     
2259 2231 16, 17 B1 D10       
2260 2210 15, 17, 19 C6 A6 B8      
2289 2258 22 C6        
2293 2255 16 A10        
2628 2622 4, 12, 26, 29, 31, 33, 36 D7 C7 D6 D7 C6 E6 D6  
2631 2617 7, 9, 13, 17, 27, 29, 33, 38 C7 A4 D4 C5 B6 D5 B4 E10 
2643 2616 4, 22, 30, 31, 34, 35 D8 C7 C10 C8 D8 D7   
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TABLE 22. – CONTINUED. 
Right Left Occasion Initial 1 2 3 4 5 6 7 
2646 2602 15, 17 C10 C6       
2650 85 29 E8        
2653 2621 2, 27 C1 B3       
2655 2659 2, 16, 22, 32, 34 A3 A1 A2 A4 B3    
2657 2696 2, 7 C10 E8       
2694 2649 5, 31, 38 D9 D8 D8      
2697 2652 15, 29, 31, 38 B2 E6 B4 A4     
2698 2664 8, 16, 17, 32 E8 E4 E9 A10     
2700 2686 4, 16, 17, 36, 37 D3 E4 E4 D3 C6    
2820 2865 28 B5        
2883 2853 35 E3        






TABLE 23.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2008. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 
2838 2801 1, 3 D3 C3        
2859 2890 1 B2         
2868 2882 1, 14, 28 C1 C2 B2       
2870 M1 2 E9         
M04 M65 6, 16, 33, 38, 39 C3 B1 B4 C3 D2     
M14 M32 5, 8, 15, 27, 31, 33, 38, 40 A9 A6 A4 A4 B3 A4 A4 A9  
M16 M36 16, 24, 33, 40 A2 A1 A1 A1      
M21 M79 17 A1         
M22 M69 8 D9         
M28 M41 21, 33, 39 D10 D10 D8       
M30 M74 27 E6         
M33 M83 23 C3         
M35 M06 5, 11, 38 E3 E4 D3       
M37 M58 11, 12, 13 A4 A4 A3       
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TABLE 23. – CONTINUED. 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 
M42 M84 6 B9         
M46 M75 3 B2         
M47 M91 3, 22 E7 D6        
M50 M53 5, 6, 11, 17, 20, 22, 26, 37, 39 E9 E10 C8 E8 E9 E8 E8 E10 E9 
M54 M71 3 B4         
M56 M92 13 C1         
M64 M18 8, 14, 40 D1 D2 E1       
M67 M85 3, 22, 27 C8 C10 C8       
M80 M20 3, 7, 13, 22, 27, 37, 39 C7 B9 A8 A6 A9 A6 B8   
M88 M96 11 D2         
M9 M27 3 E1         
M94 M15 3, 6 B9 C8        




TABLE 24.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2009. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 7 8 9 10 11 12 
M100 M180 12, 13, 14, 26, 31, 33, 39 A1 B2 B1 A1 A2 B1 A1       
M101 M119 1 E9             
M102 M151 26 B8             
M103 M118 7, 8, 10, 13, 23 E10 D8 E10 C10 E8         
M105 M188 7, 10, 12, 13 E6 E7 E8 E5          
M110 M187 7, 14 A3 E4            
M114 M186 1 A1             
M115 M177 8, 10, 13, 16, 24, 31, 32, 33, 34, 
35, 38, 39, 40 
D4 D3 D4 D3 D3 D3 C5 D5 D4 D3 D3 D4 D2 
M120 M181 2, 5, 7, 9, 13, 17, 20 B2 B2 C1 B1 D1 A2 A1       
M122 M171 2, 18, 25, 33, 37 C6 A6 C6 C7 C8         
M123 M141 25 C2             
M124 M193 6, 7 D6 A10            
M132 M176 3 A6             
M133 M149 1, 2, 6, 17, 20, 25, 36, 39 B2 B4 E5 B5 D5 A4 D4 D2      
M143 M195 8, 10, 15, 20, 36 D10 D9 D6 D6 D6         
M148 M184 8 A10             
M152 M109 1, 2, 7, 10, 11, 13, 21, 24, 27, 31, 
34, 36, 40 
D8 D9 C6 D7 C10 C7 C8 D10 B6 C7 B8 D10 C10 
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TABLE 24. – CONTINUED. 
Right Left Occasion Initlal 1 2 3 4 5 6 7 8 9 10 11 12 
M157 M172 10, 11 C6 D10            
M165 M190 1 C10             
M166 M137 24, 38 E5 A3            
M169 M179 1, 6 E4 D2            
M173 M194 2, 11, 14, 17, 33, 34, 37, 38, 40 B8 C10 A6 E7 D6 B4 C7 C6 D7     
M178 M198 27 E1             
M191 M192 2, 7, 8, 11, 13, 14 C2 B3 B2 B2 B1 C2        
M2 M97 8, 11 B1 C2            
M3 M52 1, 5 C3 B3            
M45 M117 2, 9, 36 E4 D1 E1           
M49 M61 8, 33 C2 A8            
M55 M70 39 E4             
M60 M78 26 E8             
M62 M98 8, 10, 13, 24 C1 B1 C1 D2          
M8 M116 17 A4             
M93 M163 1, 2, 23, 34 B8 A6 A7 A8          
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TABLE 25.—Capture history of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 2010. Right 
and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Occasion is the trapping occasion in which 
the animal was captured. Initial capture is noted followed by successive recaptures of the individual at individual trap sites. 
 
Right Left Occasion Initial 1 2 3 4 5 6 
M104 M175 13, 20, 21 C10 C10 C10     
M106 M107 12 E10       
M108 M140 13, 20, 30 A1 C1 A1     
M111 M129 15, 34 E4 E3      
M112 M170 21 C5       
M113 M134 15, 17, 20, 22, 27, 34, 37 C3 A2 D3 C1 B1 B1 C1 
M121 M146 12, 17 A10 D7      
M125 M174 13, 14 D5 C10      
M126 M168 20 A6       
M127 M232 15 D10       
M130 M142 17 E8       
M131 M164 17, 18, 35 E10 E10 D9     
M135 M196 17 E7       
M144 M156 13, 29, 33, 37 C3 B4 B4 C3    




TABLE 25. – CONTINUED. 
Right Left Occasion Initial 1 2 3 4 5 6 
M150 M158 12 E8       
M153 M161 13, 19, 35, 36, 37 C8 D9 E7 D9 D8   
M154 M185 14 C4       
M160 M197 15 E4       
M162 M286 12 A8       
M167 M199 13 E7       
M209 M278 11, 15 E4 E5      
M219 M291 12, 21 B4 A4      
M231 M279 11, 29, 39 D5 D7 C3     
M249 M270 10, 30, 39 B4 B5 C4     
M26 M259 8, 15, 17 E6 E6 E5     
M29 M215 9, 11, 14, 16, 17 C5 C6 B5 B4 E3   
M40 M138 8, 15, 19, 33, 34 B8 A8 C7 D5 D5   
M43 M76 11, 23 E5 E7      
M81 M257 4, 13, 17 E1 E3 D2     
M89 M228 3, 11, 12 D8 D8 D7     




















TABLE 26.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2000. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE). 
 
Right Left Sex Age TL LT LHF LE WT 
5 1 F  725 307 57 46 1.5 
8 21 F A 710 330 64 43 1.5 
12 78 F J 690 290 60 50 2 
13 90 M A 797 341 68 49 2.2 
19 97 M A 776 379 61 42 1.8 
23 100 M  709 311 68 45 2.9 
24 18 F  724 335 63 46 1.1 
54 58 F A 732 311 64 47 2.2 
59 67 F A 769 323 63 51 1.6 
68 53 M A 851 359 66 49 3.9 
74 73 M A 826 352 67 50 2 
76 89 F A 735 310 55 50 1.5 
81 99 F A 745 315 55 50 1.5 
85 9 M A 814 374 77 48 2.5 
86 22 M A 763 282 56 48 2.1 
87 80 F A 684 293 56 40 0.5 
98 91 M A 743 303 62 46 2.9 
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TABLE 27.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2001. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
1401 1432 M A 873 405 81 53 2.9 
1414 1484 M J 732 285 66 47 1.6 
1415 1477 M A 812 372 69 44 2.3 
1416 1459 M A 838 331 72 46 2.8 
1422 1499 F A 668 283 52 43 2.7 
1423 1493 F  619 288 58 34 1.1 
1427 1454 M A 871 338 82 48 2.2 
1442 1497 M J 752 286 61 36 1.7 
1443 1411 M A 845 334 68 53 2.7 
1445 1421 F A 753 318 67 48 1.6 
1461 1491 F  751 332 61 37 0.9 
1468 1480 F  762 323 52 46 1.8 
1469 1456 M J 772 293 54 52 1.4 
1489 1470 F J 599 283 58 36 1.0 
1490 1467 M A 869 365 74 38 2.9 
1498 1428 F J 705 322 66 45 1.5 
1499 1430 M A 676 311 57 42 1.8 
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TABLE 28.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2002. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
3 14 M A 1024 374 85 54 4.3 
10 20 F A 781 285 65 52 1.8 
11 24 F A 785 318 62 51 2.0 
19 21 F A 766 275 65 52 2.0 
303 393 M J 750 303 68 50 2.0 
304 1000 M J 667 289 61 46 1.8 
305 355 M  720 282 66 50 2.3 
306 356 M A 933 352 69 54 4 
309 1753 F A 820 317 60 52 1.9 
310 350 M A 887 322 75 54 2.6 
313 388 M A 883 335 67 52 4.2 
314 351 M A 729 281 65 47  
315 1701 M J 671 259 61 50 1.4 
316 323 M A 907 360 73 56 3.7 
318 334 F J 690 278 60 49 1.2 
319 360 F A 705 236 60 47 1.1 
321 380 M  692 252 66 48 1.8 
322 340 F A 765 249 64 50 2.0 
326 387 M A 873 326 68 51 3.1 
331 373 M A 801 334 71 50 3.6 
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TABLE 28. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
332 361 M J 726 288 60 49 1.6 
341 370 M J 722 325 66 50 1.8 
344 394 M A 817 310 70 51 2.8 
345 325 M  895 337 88 51 3.2 
349 452 M  792 348 69 51 2.4 
352 1755 F A 842 344 68 54 2.2 
353 364 F J 672 264 56 47 1.2 
363 398 M A 867 324 67 53 3.8 
372 441 M A 781 301 68 52 2.0 
374 385 M A 815 360 69 55 4.0 
378 389 M A 782 311 63 52 2.1 
384 391 M J 742 263 63 49 1.8 
424 1732 F J 600 252 58 42 1.2 
445 1748 F A 684 287 64 50 1.5 
460 1786 F J     1.1 
1759 307 M A 800 320 64 54 3.0 




TABLE 29.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2003. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).   
 
Right Left Sex Age TL LT LHF LE WT 
1902 1988 F A 661 272 56 40 1.2 
1903 1964 M A 684 307 66 51 2.1 
1904 1906 F A 787 304 70 51 2.1 
1909 1933 M A 691 292 58 48 1.3 
1910 1993 F A 739 325 64 53 1.6 
1911 1932 F A 572 241 54 50 .9 
1912 1983 M A 765 310 70 54 2.5 
1913 1931 F A 740 316 66 50 1.3 
1915 1987 F A 740 267 70 56 2.3 
1916 1979 F A 781 338 70 54 1.4 
1918 1942 F A 824 353 75 55 1.7 
1924 1955 F A 706 301 65 51 1.4 
1925 1970 M A 821 346 72 55 2.4 
1928 1957 F A 668 265 61 50 1.0 
1929 1977 M A 810 340 73 56 2.7 
1934 1967 M A 839 334 73 56 2.5 
1935 1989 M A 900 340 79 54 2.8 
1936 1992 F A 770 338 70 52 1.6 
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TABLE 29. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
1937 1961 M A 837 341 76 55 2.3 
1939 1947 M A 679 282 63 51 1.5 
1940 1951 F A 620 255 68 50 1.0 
1941 1974 M A 720 306 69 49 1.9 
1944 1990 M A 783 320 76 57 2.3 
1949 1953 M A 638 281 66 51 1.5 
1954 1963 M A 842 360 76 58 2.3 
1958 1995 M A 733 264 72 53 2.4 
1959 1998 M A 769 294 74 49 2.0 
1960 1985 M A 910 370 86 56 3.4 
1962 1984 M A 830 337 80 55 2.5 
1966 1973 F A 702 280 64 51 1.3 
1975 1991 M A 696 282 62 45 1.6 








TABLE 30.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2004. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE). 
 
Right Left Sex Age TL LT LHF LE WT 
2001 2010 M A 805 317 69 48 2.1 
2003 2005 F A 734 290 66 51 1.8 
2011 2045 M A 820 334 71 52 2.0 
2017 2072 M A 736 306 72 52 1.9 
2026 2030 F A 768 314 62 50 1.6 
2031 2070 F A 769 343 63 50 1.6 
2035 2062 M A 743 320 71 52 2.3 
2055 2077 M A 633 262 60 46 1.7 
2081 2088 F A 715 306 66 50 1.1 
2091 2097 F A 780 328 64 52 1.9 
2601 2603 F A 724 310 64 50 1.5 
2606 2608 F A 676 259 58 49 1.5 
2610 2612 M A 676 246 67 48 2.0 
2624 2689 F A 727 277 63 51 1.6 
2627 2670 F A 802 319 67 52 2.3 
2631 2699 F A 703 320 64 55 3.2 
2637 2681 F A 694 323 57 52 1.4 
2663 2685 F A 867 354 70 55 1.5 
2669 2680 F A 758 304 67 51 1.6 
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TABLE 31.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2005. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
2605 2642 F A 803 350 72 53 2 
2607 2679 F A 716 296 68 55 1.5 
2609 2691 F A 883 351 65 53 2 
2611 2613 M A 850 373 75 53 2.6 
2614 2674 M A 741 301 70 51 1.7 
2615 2667 M A 680 223 65 53 1.8 
2618 2682 F S 751 306 65 49 1.5 
2620 2645 F A 626 242 62 49 1.9 
2623 2661 F A 768 321 66 51 2.3 
2626 2632 F A 721 307 66 51 1.6 
2633 2684 M A 862 289 70 51 3.8 
2634 2656 M A 741 290 67 54 1.6 
2635 2695 F A 810 318 72 52 2.0 
2636 2641 M S 646 271 70 51 1.3 
2638 2666 M A 818 312 66 53 2.1 
2639 2671 F S 639 271 60 43 1.0 
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TABLE 31. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
2644 2678 M A 769 350 67 55 2.6 
2647 2688 M A 849 351 75 48 2.6 
2648 2668 M A 779 333 73 55 2.1 
2654 2690 F A 685 299 58 50 1.2 
2658 2692 M A 690 306 65 45 1.9 
2665 2676 F A 757 328 69 48 1.4 
2672 2687 F S 688 296 64 46 1.1 












TABLE 32.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2006. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
1 1 M A 815 329 65 49 3 
48 95 M A 680 280 65 50 2 
80 78 M J 780 300 55 50 1.75 
90 83 M A 700 290 65 50 2 
2100 2101 F A 746 310 53   1.5 
2212 2205 F A 763 310 63 49 2.1 
2256 2287 F A 704 271 63 47 1.4 
2259 2231 M J 590 280 60 45 1.5 
2260 2210 M A 834 314 58 52 2.3 
2289 2258 F A 742 294 59 45 2 
2293 2255 M A 797 236 74 46 3.5 
2628 2622 F A 655 280 60 50 2 
2631 2617 M A 675 300 60 55 2.5 
2643 2616 M A 675 290 65 50 2 
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TABLE 32. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
2646 2602 F J 500 150 65 45 2 
2650 85 F A 690 290 65 45 1.5 
2653 2621 M A 730 300 50 50 2 
2655 2659 F A 735 295 52 45 2.25 
2657 2696 M A 780 305 55 50 3.5 
2694 2649 F J 620 220 55 50 1.5 
2697 2652 M J 869 280 50 50 2 
2698 2664 M A 785 300 60 50 3.5 
2700 2686 F A 770 310 65 50 3 
2820 2865 M A 833 277 76 56 4.5 
2883 2853 M A 690 285 67 48 2 
2894 2834 M A 537 215 59  1.7 





TABLE 33.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2008. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
2838 2801 M J 561 250 60 47 0.7 
2859 2890 M A 651 280 68 38 1.6 
2868 2882 F A 731 303 57 42 1.4 
2870 M1 F A 875 366 68 43 3.4 
M04 M65 F A 877 295 59 48 2.7 
M14 M32 M A 716 268 59 47 1.4 
M16 M36 F A 745 300 58 43 0.9 
M21 M79 M A 945 357 71 52 4.1 
M22 M69 M A 737 333 60 41 1.8 
M28 M41 F A 720 302 60 36 0.9 
M30 M74 F A 755 308 58 45 1.1 
M33 M83 M A 868 337 67 52 2.9 
M35 M06 F A 765 316 68 42 1.4 
M37 M58 F A 906 357 78 42 2.7 
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TABLE 33. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
M42 M84 F A 755 302 61 37 1.6 
M46 M75 M A 962 341 78 47 3.9 
M47 M91 F A 870 345 61 45 3.2 
M50 M53 M A 888 352 68 43 2.9 
M54 M71 M A 798 321 62 54 2.7 
M56 M92 M A 832 340 67 40 3.8 
M64 M18 F A 692 322 56 35 1.4 
M67 M85 M A 693 278 60 47 1.8 
M80 M20 M A 759 321 61 49 1.6 
M88 M96 M A 761 295 65 43 2.9 
M9 M27 M A 763 310 62 48 2.9 
M94 M15 F J 722 313 52 45 0.9 




TABLE 34.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2009. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LFH LE WT 
M100 M180 M A 827 303 67 50 7 
M101 M119 M A 772 331 72 50 8 
M102 M151 M A 823 361 73 46  
M103 M118 F A 725 305 58 50 3.1 
M105 M188 M A 820 342 72 52 4.12 
M110 M187 M A 904 345 63 52 6 
M114 M186 F A 782 327 63 59 3 
M115 M177 F A 735 282 64 50 4 
M120 M181 M A 811 340 69 43 7.8 
M122 M171 F A 805 307 69 48 4.8 
M123 M141 M A 752 286 68 38 4 
M124 M193 M A 783 321 65 45 5 
M132 M176 M A 920 392 70 40 9 
M133 M149 M A 802 341 79 48 5.8 
M143 M195 F A 735 282 62 42 3.12 
M148 M184 M A 672 274 57 40 2.2 
M152 M109 M A 620 245 55 46 2.2 
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TABLE 34. – CONTINUED. 
Right Left Sex Age TL LT LFH LE WT 
M157 M172 M A 760 276 61 53 4.11 
M165 M190 M A 763 317 57 39 5 
M166 M137 F A 755 293 53 42 4.1 
M169 M179 F A 688 120 60 48 3.8 
M173 M194 M A 790 124 76 58 8 
M178 M198 F A 775 230 68 47 4.11 
M191 M192 F A 690 370 56 41 2 
M2 M97 M A 692 270 54 52 4 
M3 M52 M A 659 270 59 40 2.8 
M45 M117 M A 660 292 60 46 4 
M49 M61 M A 886 362 60 53 8 
M55 M70 F A 841 284 67 30 5.8 
M60 M78 M A 884 340 72 53 7 
M62 M98 F A 698 284 56 45 3.5 
M8 M116 M A 841 341 72 47 4.1 
M93 M163 F A 667 320 65 43 2.8 
! 86 
TABLE 35.—External-morphometric data of individual Virginia opossums captured at the Meeman Biological Station, Tennessee, 
2010. Right and left ID are the numbers of the ear tags attached to the right and left ears, respectively. Age (A=adult; J=juvenile) is 
according to Gardner (1972). Weight (WT) is given in kg. Measurements (mm) are total length (TL), length of tail (LT), length of 
hind foot (LHF), and length of ear (LE).  
 
Right Left Sex Age TL LT LHF LE WT 
M104 M175 F A 724 330 59 50 2.5 
M106 M107 F A 755 305 62 44 3.5 
M108 M140 F A 725 296 54 49 2.3 
M111 M129 F A 734 294 53 45 1.6 
M112 M170 M A 799 273 55 52 4.7 
M113 M134 M A 855 342 76 54 5.3 
M121 M146 M A 904 350 61 49 4 
M125 M174 M A 794 291 68 46 3.3 
M126 M168 M A 708 226 59 51 2.5 
M127 M232 F A 604 255 53 43 1 
M130 M142 M A 762 286 63 47 3 
M131 M164 M A 784 289 72 46 3.4 
M135 M196 M A 721 250 54 41 2.5 
M144 M156 F A 862 315 59 46 2.5 
M145 M52 F A 693 258 54 47 1.8 
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TABLE 35. – CONTINUED. 
Right Left Sex Age TL LT LHF LE WT 
M150 M158 F A 800 304 66 50 2 
M153 M161 F A 779 272 58 45 3.2 
M154 M185 M A 888 297 71 54 7 
M160 M197 M A 745 288 64 38 2.7 
M162 M286 F J 632 297 60 39 1.5 
M167 M199 F A 832 313 68 52 3.8 
M209 M278 M A 876 368 79 58 9.5 
M219 M291 M A 679 281 58 47 2 
M231 M279 M A 709 246 63 40 2.5 
M249 M270 F A 740 312 60 44 1.5 
M26 M259 F A 724 299 59 49 2.5 
M29 M215 M A 721 259 59 46 2 
M40 M138 M A 741 287 57 46 2 
M43 M76 F J 684 271 52 43 1.5 
M81 M257 M A 860 290 63 54 8 
M89 M228 M A 850 332 66 53 5.5 













Habitat data collected at the Meeman Biological Station. 
!
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TABLE 36.—Habitat data collected from trap site A1 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 28.0 
Distance to permanent water 141.7 
Distance to intermittent water 131.8 
Total stream length 0.0 
Distance to building 56.6 
Distance to dwelling 208.6 
Distance to road 76.9 
Distance to field 48.3 
Total edge length 98.6 
Distance to ridge 46.5 
























TABLE 37.—Habitat data collected from trap site A2 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 145.6 
Distance to intermittent water 37.9 
Total stream length 225.6 
Distance to building 138.0 
Distance to dwelling 270.4 
Distance to road 207.8 
Distance to field 97.1 
Total edge length 0.0 
Distance to ridge 125.2 
























TABLE 38.—Habitat data collected from trap site A3 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 14.0 
Distance to permanent water 152.3 
Distance to intermittent water 92.3 
Total stream length 0.0 
Distance to building 224.3 
Distance to dwelling 253.4 
Distance to road 310.4 
Distance to field 1.6 
Total edge length 164.7 
Distance to ridge 120.7 























TABLE 39.—Habitat data collected from trap site A4 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 27.0 
Distance to permanent water 147.9 
Distance to intermittent water 158.9 
Total stream length 0.0 
Distance to building 268.7 
Distance to dwelling 285.4 
Distance to road 355.9 
Distance to field 39.6 
Total edge length 151.5 
Distance to ridge 54.7 
























TABLE 40.—Habitat data collected from trap site A5 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 1.0 
Distance to permanent water 89.9 
Distance to intermittent water 159.7 
Total stream length 0.0 
Distance to building 377.8 
Distance to dwelling 373.4 
Distance to road 501.3 
Distance to field 0.0 
Total edge length 247.6 
Distance to ridge 33.0 




















TABLE 41.—Habitat data collected from trap site A6 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 17.0 
Distance to permanent water 217.5 
Distance to intermittent water 162.2 
Total stream length 0.0 
Distance to building 349.6 
Distance to dwelling 338.6 
Distance to road 422.6 
Distance to field 56.9 
Total edge length 141.2 
Distance to ridge 90.2 






















TABLE 42.—Habitat data collected from trap site A7 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 7.0 
Distance to permanent water 293.3 
Distance to intermittent water 76.3 
Total stream length 0.0 
Distance to building 297.1 
Distance to dwelling 344.0 
Distance to road 368.0 
Distance to field 75.6 
Total edge length 0.0 
Distance to ridge 81.1 




















TABLE 43.—Habitat data collected from trap site A8 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 18.0 
Distance to permanent water 268.8 
Distance to intermittent water 2.5 
Total stream length 173.2 
Distance to building 280.3 
Distance to dwelling 321.4 
Distance to road 347.4 
Distance to field 123.7 
Total edge length 0.0 
Distance to ridge 138.5 



















TABLE 44.—Habitat data collected from trap site A9 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 15.0 
Distance to permanent water 153.9 
Distance to intermittent water 31.9 
Total stream length 196.2 
Distance to building 329.3 
Distance to dwelling 435.1 
Distance to road 431.0 
Distance to field 83.5 
Total edge length 0.0 
Distance to ridge 92.9 





















TABLE 45.—Habitat data collected from trap site A10 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 97.7 
Distance to intermittent water 71.7 
Total stream length 38.3 
Distance to building 366.2 
Distance to dwelling 477.7 
Distance to road 367.5 
Distance to field 69.0 
Total edge length 19.9 
Distance to ridge 99.7 





















TABLE 46.—Habitat data collected from trap site B1 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 16.0 
Distance to permanent water 342.3 
Distance to intermittent water 187.1 
Total stream length 0.0 
Distance to building 118.8 
Distance to dwelling 391.8 
Distance to road 65.1 
Distance to field 33.1 
Total edge length 247.2 
Distance to ridge 62.2 






















TABLE 47.—Habitat data collected from trap site B2 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 15.0 
Distance to permanent water 290.1 
Distance to intermittent water 72.4 
Total stream length 18.3 
Distance to building 191.7 
Distance to dwelling 411.3 
Distance to road 220.5 
Distance to field 175.5 
Total edge length 0.0 
Distance to ridge 39.7 





















TABLE 48.—Habitat data collected from trap site B3 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 11.0 
Distance to permanent water 176.5 
Distance to intermittent water 71.7 
Total stream length 40.5 
Distance to building 324.3 
Distance to dwelling 437.1 
Distance to road 364.8 
Distance to field 188.9 
Total edge length 0.0 
Distance to ridge 114.3 






















TABLE 49.—Habitat data collected from trap site B4 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 21.0 
Distance to permanent water 47.0 
Distance to intermittent water 3.2 
Total stream length 137.3 
Distance to building 477.8 
Distance to dwelling 494.4 
Distance to road 541.5 
Distance to field 145.9 
Total edge length 0.0 
Distance to ridge 103.9 





















TABLE 50.—Habitat data collected from trap site B5 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 12.0 
Distance to permanent water 75.3 
Distance to intermittent water 119.2 
Total stream length 0.0 
Distance to building 482.3 
Distance to dwelling 480.6 
Distance to road 594.5 
Distance to field 31.6 
Total edge length 111.1 
Distance to ridge 11.0 























TABLE 51.—Habitat data collected from trap site B6 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 237.0 
Distance to intermittent water 278.1 
Total stream length 0.0 
Distance to building 470.7 
Distance to dwelling 477.0 
Distance to road 541.1 
Distance to field 8.5 
Total edge length 198.2 
Distance to ridge 16.6 























TABLE 52.—Habitat data collected from trap site B7 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 0.0 
Distance to permanent water 198.8 
Distance to intermittent water 233.5 
Total stream length 0.0 
Distance to building 451.4 
Distance to dwelling 493.3 
Distance to road 520.0 
Distance to field 0.0 
Total edge length 463.1 
Distance to ridge 24.8 























TABLE 53.—Habitat data collected from trap site B8 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 12.0 
Distance to permanent water 79.6 
Distance to intermittent water 177.5 
Total stream length 0.0 
Distance to building 467.5 
Distance to dwelling 509.1 
Distance to road 530.7 
Distance to field 20.5 
Total edge length 297.4 
Distance to ridge 18.5 





















TABLE 54.—Habitat data collected from trap site B9 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 114.8 
Distance to intermittent water 144.3 
Total stream length 0.0 
Distance to building 449.4 
Distance to dwelling 528.4 
Distance to road 568.2 
Distance to field 5.4 
Total edge length 279.1 
Distance to ridge 20.2 





















TABLE 55.—Habitat data collected from trap site B10 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 0.0 
Distance to permanent water 216.1 
Distance to intermittent water 199.3 
Total stream length 0.0 
Distance to building 481.9 
Distance to dwelling 514.4 
Distance to road 513.4 
Distance to field 0.0 
Total edge length 276.4 
Distance to ridge 71.4 























TABLE 56.—Habitat data collected from trap site C1 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 19.0 
Distance to permanent water 441.2 
Distance to intermittent water 18.4 
Total stream length 80.8 
Distance to building 73.8 
Distance to dwelling 299.4 
Distance to road 97.2 
Distance to field 42.4 
Total edge length 114.9 
Distance to ridge 65.6 



















TABLE 57.—Habitat data collected from trap site C2 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 13.0 
Distance to permanent water 378.1 
Distance to intermittent water 4.9 
Total stream length 182.5 
Distance to building 198.0 
Distance to dwelling 393.6 
Distance to road 224.7 
Distance to field 134.2 
Total edge length 0.0 
Distance to ridge 73.4 



















TABLE 58.—Habitat data collected from trap site C3 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 14.0 
Distance to permanent water 268.9 
Distance to intermittent water 5.3 
Total stream length 221.5 
Distance to building 313.1 
Distance to dwelling 492.8 
Distance to road 339.1 
Distance to field 143.6 
Total edge length 0.0 
Distance to ridge 129.4 



















TABLE 59.—Habitat data collected from trap site C4 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 8.0 
Distance to permanent water 164.6 
Distance to intermittent water 44.7 
Total stream length 105.9 
Distance to building 510.7 
Distance to dwelling 555.3 
Distance to road 471.7 
Distance to field 43.1 
Total edge length 172.1 
Distance to ridge 86.8 



















TABLE 60.—Habitat data collected from trap site C5 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 13.0 
Distance to permanent water 190.1 
Distance to intermittent water 167.8 
Total stream length 0.0 
Distance to building 504.7 
Distance to dwelling 484.3 
Distance to road 486.3 
Distance to field 108.9 
Total edge length 0.0 
Distance to ridge 42.3 




















TABLE 61.—Habitat data collected from trap site C6 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 20.0 
Distance to permanent water 293.1 
Distance to intermittent water 184.4 
Total stream length 0.0 
Distance to building 469.2 
Distance to dwelling 486.4 
Distance to road 514.9 
Distance to field 42.5 
Total edge length 87.5 
Distance to ridge 66.5 
















TABLE 62.—Habitat data collected from trap site C7 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 14.0 
Distance to permanent water 209.3 
Distance to intermittent water 180.1 
Total stream length 0.0 
Distance to building 429.0 
Distance to dwelling 473.5 
Distance to road 518.7 
Distance to field 107.4 
Total edge length 0.0 
Distance to ridge 119.3 



















TABLE 63.—Habitat data collected from trap site C8 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 70.7 
Distance to intermittent water 215.0 
Total stream length 0.0 
Distance to building 419.2 
Distance to dwelling 498.7 
Distance to road 551.1 
Distance to field 30.6 
Total edge length 248.4 
Distance to ridge 17.5 



















TABLE 64.—Habitat data collected from trap site C9 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 0.0 
Distance to permanent water 51.1 
Distance to intermittent water 123.9 
Total stream length 0.0 
Distance to building 385.8 
Distance to dwelling 428.4 
Distance to road 517.8 
Distance to field 0.0 
Total edge length 285.7 
Distance to ridge 46.9 

















TABLE 65.—Habitat data collected from trap site C10 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 25.0 
Distance to permanent water 201.6 
Distance to intermittent water 111.4 
Total stream length 0.0 
Distance to building 329.8 
Distance to dwelling 362.5 
Distance to road 402.5 
Distance to field 34.5 
Total edge length 170.2 
Distance to ridge 136.8 

















TABLE 66.—Habitat data collected from trap site D1 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 9.0 
Distance to permanent water 234.2 
Distance to intermittent water 11.0 
Total stream length 200.5 
Distance to building 120.8 
Distance to dwelling 128.6 
Distance to road 60.2 
Distance to field 74.8 
Total edge length 15.3 
Distance to ridge 87.3 

















TABLE 67.—Habitat data collected from trap site D2 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 11.0 
Distance to permanent water 328.8 
Distance to intermittent water 88.4 
Total stream length 0.0 
Distance to building 206.6 
Distance to dwelling 292.9 
Distance to road 191.9 
Distance to field 138.1 
Total edge length 0.0 
Distance to ridge 23.3 
















TABLE 68.—Habitat data collected from trap site D3 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 13.0 
Distance to permanent water 385.2 
Distance to intermittent water 9.2 
Total stream length 131.7 
Distance to building 343.6 
Distance to dwelling 308.8 
Distance to road 260.4 
Distance to field 175.8 
Total edge length 0.0 
Distance to ridge 46.4 















TABLE 69.—Habitat data collected from trap site D4 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 15.0 
Distance to permanent water 331.6 
Distance to intermittent water 36.3 
Total stream length 219.7 
Distance to building 446.0 
Distance to dwelling 422.7 
Distance to road 303.6 
Distance to field 45.6 
Total edge length 215.4 
Distance to ridge 116.2 















TABLE 70.—Habitat data collected from trap site D5 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 13.0 
Distance to permanent water 267.2 
Distance to intermittent water 8.1 
Total stream length 297.6 
Distance to building 358.7 
Distance to dwelling 338.6 
Distance to road 317.6 
Distance to field 22.4 
Total edge length 553.4 
Distance to ridge 227.3 



















TABLE 71.—Habitat data collected from trap site D6 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 12.0 
Distance to permanent water 134.3 
Distance to intermittent water 1.8 
Total stream length 162.0 
Distance to building 288.3 
Distance to dwelling 292.0 
Distance to road 321.9 
Distance to field 24.3 
Total edge length 250.6 
Distance to ridge 229.9 



















TABLE 72.—Habitat data collected from trap site D7 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 23.0 
Distance to permanent water 126.7 
Distance to intermittent water 43.2 
Total stream length 130.8 
Distance to building 259.0 
Distance to dwelling 299.3 
Distance to road 351.2 
Distance to field 86.8 
Total edge length 13.6 
Distance to ridge 225.9 


















TABLE 73.—Habitat data collected from trap site D8 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 16.0 
Distance to permanent water 217.1 
Distance to intermittent water 78.3 
Total stream length 0.0 
Distance to building 229.4 
Distance to dwelling 306.1 
Distance to road 356.1 
Distance to field 35.9 
Total edge length 151.7 
Distance to ridge 178.0 

















TABLE 74.—Habitat data collected from trap site D9 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 10.0 
Distance to permanent water 178.6 
Distance to intermittent water 1.7 
Total stream length 109.3 
Distance to building 237.7 
Distance to dwelling 289.6 
Distance to road 368.6 
Distance to field 19.0 
Total edge length 256.5 
Distance to ridge 200.8 


















TABLE 75.—Habitat data collected from trap site D10 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 11.0 
Distance to permanent water 171.7 
Distance to intermittent water 3.7 
Total stream length 290.0 
Distance to building 194.0 
Distance to dwelling 232.5 
Distance to road 332.7 
Distance to field 1.9 
Total edge length 203.4 
Distance to ridge 211.7 





















TABLE 76.—Habitat data collected from trap site E1 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 14.0 
Distance to permanent water 116.4 
Distance to intermittent water 84.9 
Total stream length 0.0 
Distance to building 68.9 
Distance to dwelling 116.6 
Distance to road 53.0 
Distance to field 7.2 
Total edge length 292.4 
Distance to ridge 87.9 




















TABLE 77.—Habitat data collected from trap site E2 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 4.0 
Distance to permanent water 164.0 
Distance to intermittent water 21.2 
Total stream length 177.3 
Distance to building 181.0 
Distance to dwelling 157.6 
Distance to road 31.8 
Distance to field 60.0 
Total edge length 50.3 
Distance to ridge 25.5 


















TABLE 78.—Habitat data collected from trap site E3 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 10.0 
Distance to permanent water 294.2 
Distance to intermittent water 1.9 
Total stream length 172.0 
Distance to building 397.8 
Distance to dwelling 198.9 
Distance to road 128.1 
Distance to field 151.0 
Total edge length 0.0 
Distance to ridge 83.7 



















TABLE 79.—Habitat data collected from trap site E4 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 19.0 
Distance to permanent water 281.9 
Distance to intermittent water 28.1 
Total stream length 174.6 
Distance to building 337.1 
Distance to dwelling 302.7 
Distance to road 125.9 
Distance to field 187.8 
Total edge length 0.0 
Distance to ridge 68.5 























TABLE 80.—Habitat data collected from trap site E5 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 27.0 
Distance to permanent water 202.1 
Distance to intermittent water 71.4 
Total stream length 27.3 
Distance to building 235.2 
Distance to dwelling 235.0 
Distance to road 181.5 
Distance to field 125.5 
Total edge length 0.0 
Distance to ridge 137.3 



















TABLE 81.—Habitat data collected from trap site E6 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 11.0 
Distance to permanent water 87.1 
Distance to intermittent water 83.9 
Total stream length 0.0 
Distance to building 222.4 
Distance to dwelling 208.6 
Distance to road 234.3 
Distance to field 29.6 
Total edge length 260.2 
Distance to ridge 175.7 

















TABLE 82.—Habitat data collected from trap site E7 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 14.0 
Distance to permanent water 61.7 
Distance to intermittent water 55.6 
Total stream length 107.7 
Distance to building 153.0 
Distance to dwelling 192.6 
Distance to road 263.3 
Distance to field 97.6 
Total edge length 0.0 
Distance to ridge 148.2 



















TABLE 83.—Habitat data collected from trap site E8 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 19.0 
Distance to permanent water 171.7 
Distance to intermittent water 21.8 
Total stream length 136.6 
Distance to building 104.1 
Distance to dwelling 179.0 
Distance to road 236.8 
Distance to field 41.0 
Total edge length 119.5 
Distance to ridge 6.3 















TABLE 84.—Habitat data collected from trap site E9 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 10.0 
Distance to permanent water 110.1 
Distance to intermittent water 6.2 
Total stream length 159.8 
Distance to building 121.9 
Distance to dwelling 191.7 
Distance to road 257.7 
Distance to field 37.2 
Total edge length 244.5 
Distance to ridge 121.3 

















TABLE 85.—Habitat data collected from trap site E10 at the Meeman Biological 
Station. 
 
Habitat variable Distance in meters 
Total capture 16.0 
Distance to permanent water 62.0 
Distance to intermittent water 6.5 
Total stream length 247.9 
Distance to building 89.5 
Distance to dwelling 131.6 
Distance to road 230.6 
Distance to field 55.9 
Total edge length 57.1 
Distance to ridge 120.8 


































TABLE 86.—Climate data collected for a study assessing the affects of precipitation 
and average temperature on yearly-density estimates during the winters of 2000-2006 and 
2008-2010  at the Meeman Biological Station. Total precipitation is the summation of 
precipitation for each month from December 1997 through December 2010. Average 
temperature is the mean-average average temperature for each month from December 
1997 through December 2010. Measurements were collected at the Memphis 
International Airport and were obtained from the National Climatic Data Center. 
 
Year Month Total precipitation Average temperature 
1997 December 4.25 42 
1998 January 6.73 45.8 
1998 February 5.55 48.5 
1998 March 5.14 51.9 
1998 April 8.24 61.4 
1998 May 1.71 75.3 
1998 June 1.09 83.2 
1998 July 9.96 84.1 
1998 August 2.54 81.8 
1998 September 1.7 80.5 
1998 October 2.34 66.6 
1998 November 2.56 55.9 
1998 December 4.25 45.1 
1999 January 6.15 46 
1999 February 2.1 51.4 
1999 March 6.59 50.9 
1999 April 8.92 67 
1999 May 4.79 71.2 
1999 June 2.42 79.7 
1999 July 3.63 83.7 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
1999 August 1.18 82.7 
1999 September 1.11 75.2 
1999 October 1.53 64.3 
1999 November 2.37 57 
1999 December 4.73 45.8 
2000 January 1.37 42.8 
2000 February 5.37 50.2 
2000 March 4.42 56.4 
2000 April 4.41 60.6 
2000 May 4.02 73.9 
2000 June 3.79 78.6 
2000 July 2.23 83.4 
2000 August 0.77 86.3 
2000 September 1.08 76.7 
2000 October 0.45 68.1 
2000 November 6.89 50.2 
2000 December 2.47 32.7 
2001 January 3.32 38 
2001 February 6.89 47.7 
2001 March 3.54 49.3 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
2001 April 3.94 67.7 
2001 May 6.35 72.1 
2001 June 2.12 77.7 
2001 July 5.53 83.2 
2001 August 2.25 81.8 
2001 September 3.35 73.6 
2001 October 6.93 61.7 
2001 November 11.6 57.3 
2001 December 10.19 48.2 
2002 January 4.03 45.7 
2002 February 1.68 43.5 
2002 March 11.83 50.6 
2002 April 2.36 66.2 
2002 May 5.33 69.1 
2002 June 2.22 80.1 
2002 July 8.45 82.7 
2002 August 5.26 82 
2002 September 12.34 77.7 
2002 October 8.28 63 
2002 November 3.4 49 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
2002 December 9.66 44.2 
2003 January 0.87 37.7 
2003 February 8.23 42 
2003 March 2.95 54.3 
2003 April 3.52 64.2 
2003 May 11.4 71.7 
2003 June 4.82 75.1 
2003 July 3.29 81.1 
2003 August 2.22 81.4 
2003 September 3.54 72.2 
2003 October 3.01 64.2 
2003 November 5.05 55.5 
2003 December 3.08 43.9 
2004 January 3.14 41.9 
2004 February 4.44 43.1 
2004 March 3.88 57.3 
2004 April 6.77 61.9 
2004 May 6.04 74.1 
2004 June 3.22 78.6 
2004 July 3.1 80.3 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
2004 August 2.97 77.9 
2004 September 0.25 76.4 
2004 October 6.16 68.7 
2004 November 9.38 57.1 
2004 December 4.36 44.2 
2005 January 4.98 46.5 
2005 February 3.19 49.6 
2005 March 3.52 53.5 
2005 April 5.3 63.6 
2005 May 1.1 71.7 
2005 June 1.4 81.7 
2005 July 8.21 82.5 
2005 August 5.68 84.8 
2005 September 1.6 78.9 
2005 October 0.79 64.4 
2005 November 2.33 55.7 
2005 December 1.91 42 
2006 January 7.17 49.7 
2006 February 3.77 42.2 
2006 March 3.79 55.2 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
2006 April 3.72 68.2 
2006 May 3.83 72.3 
2006 June 1.73 79.8 
2006 July 1.2 84.1 
2006 August 2.99 84.9 
2006 September 2.87 73.1 
2006 October 1.95 62.5 
2006 November 3.08 52.1 
2006 December 6.1 47.5 
2008 January 4.68 40.3 
2008 February 2.51 46.6 
2008 March 10 54.1 
2008 April 8.66 61.2 
2008 May 7.61 70.8 
2008 June 2.97 80.4 
2008 July 2.49 83.4 
2008 August 7.45 80.4 
2008 September 2.49 74.9 
2008 October 4.34 63.5 
2008 November 2.36 50.3 
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TABLE 86. – CONTINUED. 
Year Month Total precipitation Average temperature 
2008 December 8.65 43.6 
2009 January 3.07 39.6 
2009 February 3.26 48 
2009 March 6.12 55.1 
2009 April 3.63 62 
2009 May 7.73 71.7 
2009 June 2.13 81.3 
2009 July 8.46 79.3 
2009 August 1.21 79.9 
2009 September 8.59 75.7 
2009 October 10.56 60.8 
2009 November 1.37 55.1 
2009 December 5.13 40.9 
2010 January 3.93 37.2 
2010 February 3.87 37.5 
2010 March 3.62 52.7 
2010 April 7.02 66 
2010 May 9.26 74.2 
2010 June 0.31 84.6 
2010 July 6.3 84.9 
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TABLE 86. – CONTINUED.  
Year Month Total precipitation Average temperature 
2010 August 2.32 86.6 
2010 September 0.14 79.2 
2010 October 2.04 66.1 
2010 November 6.57 53.9 






























 IACUC Protocol for population studies of mammalian predators. 



